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Communication from The Firestone Tire 
& Bubber Company, a company incorpor- 
ated under the laws of the State of Ohio, 
United States of America, of Main Street, 
and Cole Avenue, Akron, State of Ohio, 
United States of America. 
I, Arthur Harold Stevens, a British 
Subject, of the Finn of Stevens, Langner, 
Parry & Rollinson, Chartered Patent 
Agents, of 5/9 Quality Court. Chancery 
Lane. London. W.C.2/do hereby declare 
the nature of this invention and in what 
manner the same is to be performed, to be 
particularly described and ascertained in 
and by the following statement: — 

This invention relates to improvements in 
synthetic monofilament upholstery yarns, 
strands, or strips and to upholstery fabrics 
woven from such mono-filaments, composed 
of materials commonly known as 
plastics '\ 

The principal object of the invention is to 
devise a mono-filament strand or strip 
having an advantageous eross^sectional con- 
figuration, and a fabric woven from such 
strands or strips. 

A further object of the invention is to 
provide novel, interstitial fabric structures 
woven from mono-filament plastic yarns, 
strands, or strips, said fabric being resili- 
ently flexible, non-stretchable. non-inflam- 
mable, durable, abrasion resistant, moisture 
and acid proof, unaffected by dry cleaning 
solvents, porous, bright and lustrous. 

Another object is to provide a novel plas- 
tic fabric woven from mono-filament yarns, 
'strands, or strips, which are pliable! non- 
splintering, tough, non-porous, and having 
a high tensile strength and high fatigue 
limit. 

A still further object of this invention is 
to provide a comparative lightweight woven 
fabric, the weave of which forms a multi- 
plicity of freely open, unfilled interstices 
throughout its area, so that said fabric is 
efficiently air pervious; which fabric is com- 
posed of interwoven strands of a non- 
inflammable highly flexible and non-absorp- 
tive hardened plastic compound comprising 
a basic cxi^i>o]vrn^^ and a plasticizer, 
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and which may include desired coloring 
pigment, dyes, or other coloring matter. 

In accordance with this invention there is 
provided a mono-filament upholstery yarn 
strand or strip having one convex surface 
and one concave plane surface and consist- 
ing essentially of vinylidene chloride poly- 
mer or of a co-polymer thereof and another 
polymerizable vinyl compound. 

The invention also resides in an improved 
upholstery fabric woven from the mono- 
filament yarns, strands or strips of the in- 
vention. 

In order that the invention may he 
clearly understood and readily carried into 
effect, the same will now be described more 
fully with reference to the accompanying 
drawings, in which : 

Fig. 1 is a plan view of a coarse woven 
fabric embodying this invention: and Figure 
2 is a sectional view therethrough taken on 
line 2 — 2 of Figure 1. 

Figure 8 is an enlarged detail cross sec- 
tion of a coarse strand or strip, of which the 
fabric illustrated in Figure 1 is composed; 

Figure 4 is an enlarged detail cross sec- 
tion of a coarse strand or strip similar to 
that illustrated in Figure 3, but having a 
modified cross sectional form. 

Similar characters of x*eference are em- 
ployed in the above described views, to in- 
dicate corresponding parts. 

The class of materials employed in the 
manufacture of the novel fabric claimed 
herein are j>olymeric or co-polymeric resins 
in combination with suitable plasticizers and 
stabilizers, with which may he incorporated 
suitable coloring pigments, dyes, or other 
coloring material, as desired. The resins 
are derived from the polymerization of 
vinylidene chloride either alone or con- 
jointly with one or more compounds selected 
from a group which consists of the vinyl 
halides (of which vinyl chloride is typical), 
the lower aliphatic esters of vinyl alcohol (of 
which vinyl acetate is typical), the lower 
aliphatic esters of methacrylic and acrylic 
acids (of which methyl methacrylate and 
ethyl aery late are typical), and styrene 
together with its nuclear substituted chlor- 
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ine derivatives (of whirl i styrene ami met a 
ehlorstyrene are typicah. 

Tu make the uiMt eij;*l uini-e readily cx- 
trudable ami ductile, suitable plastici/.ers 
5 and or stabilizers are added as well known 
m the art of vinyJtdene chloride p la- tics. 
The material is then extruded through a die 
to ;.i cr*>*$ sectional contour providing one 
cull vex surface and one cimcstve or plane 

JO surface, and is then drawn by eloign hit; 
the extruded strip, while still in a plastic 
■4a te. to reduce the cros- sectional dimen- 
sion oJ tile strip tu the desired size. I his 
drawing action results- in an orientation of 

]o the - tibers or crystals of the material. 
\*iuylidene chloride p»o— »e>ses a degree oi 
fibrous crystallinil> . Normally . these 
crystals lie in a random, heterogeneous 
arrangement, in winch condition the pla>ric 

20 is found to have physical properties in the 
ordinary, ranue ot other thermoplastic 
materials known in the prior art. us set forth 
above. Partially by the extrusion, mid 
more completely In the drawing and orien- 

25 tat ion. tiie fibrous crystals are re-aliened 
in an orderly linear pattern. When such 
an extruded, oriented plastic strand i> 
stressed, each crystal theoretically assumes 
its share of the load and the more desirable 

30 physical properties enumerated in the 
objects above are attained. An important 
characteristic of the plastic strand or fila- 
ment thus manufactured i^ that ji;s desirable 
qualities, particularly it< pliability, are uu- 

35 affected by all ordinary atmospheric tem- 
perature changes. The material thus pro- 
duced ha* an unusually Irish tensile 
strength- Kven large sixe filaments- may 
thus be. produced, having a tensile strength 

40 of 6<MMHl lbs. per sq. in., as well as having 
great flex life and high fatigue limir. The 
strands or strips of namo-ii laments. *o 
manufactured, are pliable, non-splintering, 
tough, and non -porous. Preferably, after 

45 the strip is extruded, and after it is 
oriented, the strip is immersed in a water 
bath to set up and cool the plastic forming 
the strip. 

After extrusion and orientation the lila- 

50 ment is allowed to cool and harden and is 
ready for weaving. The weaving oi coarse 
strips or strands may be carried out on 
ordinary cane or rattan looms. Wetting of 
the strands to promote flexibility is avoided. 

55 since the material is sufficiently pliable in 
its natural state, as distinguished from 
rattan, which must be moistened to render 
it sufficiently pliable for weaving. 

When such mono-tilanieni yarns, strands , 

60 or strips are woven. the\ produce a fabric 
which is resiliency flexible, i ion -stret enable, 
non-iiiilaminable. durable, abrasion resis- 
tant, moisture and acid proof, unaffected by 
dry cleaning solvents, porous, bright and 

65 lustrous. The weave of the material is 



such th.n mnhjj»]jvit;< oi Freely open uu- 
lilied in:e!siit*t.-s. are produced diroughoii? its 
M roii. >o thai the iabrie is efficiently air per- 
vious. pt*»|,t-tt; which is ijiifbh desirable 
in ».i;u*ui;.eTiue «.} seal cushion cover- 70 

in us. i urrdf and screen*. This proper U 
ma;, also be utili/vd in maiuuaclurirg ihe 
fabric into woman's <ho L — and hats. 

Iii-ieirili-j- now ro the drawing.- in delail. 
Figure i illustrates, a coarse fabric In em- 75 
bodying ;he in* entmii. lor example, a fabric 
sinnd::tiii>. uoveii rattan. suimMc ior seat 
■..*o\ •■Wnc Tor nulway trains., automobile sj,je 
paui.dnejf. furnii ure •.•overm.. auniiuobile 
s t -; ; *-. .-nd •til'iT transportation -earin-j. The 80 
inouo-rihiioeuv -'•rip* oi si»-.--jid^ ii in this 
fabric i: -ay *i pi-mo-eo»i\ t.\* ero** sec- 

tion, .-s illiisT'-.'ied in FLure si of the haw- 
ing. In order to make J lit- i a brie more 
vosijien;!; ;l-.-xibJe. ho'v-ve-r. ii is preferred 85 
that the cross >«vc- i- .»} ot strand If" h c msule 
concavo-convex, ill as: rated in Figure 4- 
oi! the dv.-.v.iiius. The labile is preferably 
woven w it-h all oi- the yarns, strands or 

ositiojied r.-jth their fomex <nrf:ices 90 
outer >:«le oi the tab-ie. 
yjtrns ma;, be tu: *[c in sizes from a 
ius:uid:hs »»i b: -o one sixteenth 
jarije:'. according m the type and 
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-aui:e of bibric to be manulactured. Manv 95 
•lillei'em effects i ?1 .:v be obtained h\ plain 
weave- *.^ith \a.rious color-, or In solid 
colors ..j* v.trieuated colors in otiier types 
of we;jVe>. sue}: a-? elose weaves and box. 
• will, drill, and -:>teen weaves, in addition 100 
ro ihe satin Veav- iUustra.ted in rile dmw- 
inu-. Many >triped. checkered, and barred 
eii'eei- e:ot be prodnc-d by ueavint; various 
colors. Intricate patterns mid simulated 
embroidery design- vuti i»e produced by lfCi 
weaving the material on a -laetjuard hx»m. 
T)?e latter n-.-ieiials .r,v suitable tor the up- 
holstei-y or .-futomoi»i!e>. inruituiv. diiifM-i- 
ies. curtains, and the like. 

Sue)- rabiie is stainless, non-inilanniiabie. 110 
non-splintering, non -hrmkable. poorly heat 
conductive, and moisture and acid prooi. 
while at ibe sai ; ?.e time beinif highly resist- 
ant to abrasives, cutting, or like effects, 
whereby it ?s very durable, resistant to des- 11-1 
rructioii. a.nd iheret"..'te greatly resistant to 
either willful or accidental injury. By 
veasou o« i:s moisture and acid proof char- 
acteristics, and resistance to all common 
solvents. v j specLdb those used for dry 120 
cleaning, such n-vel covering fabric is 
readily subject to thorough cleaning with 
water and common eleaninc compounds or 
solutions without risk oi injury thereto. 

Furthermore, by reason of the ability to 126 
incorporate in the material of which it is 
composed, coloring matter oi* any desired 
color, the novt-1 fabric is easily subject to 
production in selected solid or variegated 
colors, to the enhancement of the appear- 130 
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ance and attractiveness of the environment 
in which the fabric is employed. 

The fabric may be transparent, trans- 
lucent, or opaque, and may be woven with 
5 an open or elose weave, box weave, basket 
weave, or weaves having twill, satin, and 
Jacquard effects. The mono-filaments, 
strips, or strands may be glossy and smooth 
to make the fabric more readily locally de- 

10 formahle in cooperation with an underlying 
locally deformable cushion. 

Fabrics woven from the coarser strips or 
strands are particularly applicable to fur- 
niture manufacture and seat coverings 

15 where it takes the place of reed, rattan, 
cane, and split bamboo materials formerly 
used, in which case the surface of the 
strands may be slightly ridged or corru- 
gated 1o simulate the natural product. In 

20 this application, owing to the unlimited 
weaving and coloring effects, the use of this 
novel fabric is especially advantageous. 
Either simple one color, or more elaborate 
multi-color designs are readily produced in 

25 weaving, making material available for un- 
usual, decorative, and aesthetic effects. The 
coarser woven material may be effectively 
utilized as a covering material for luggage, 
where its durability, attractive appearance. 

30 resistance to abrasion, and waterproof 
characteristics are especially advantageous. 
^ In the finer mono -filament yarn sizes the 
- - fabric can be effectively woven with a satin 
or Jacquard figured weave suitable for 

35 finer furniture coverings, automobile seat 
coverings, draperies, curtains, and the like. 
This finer woven material is also suitable 
and highly effective for certain types of 
wearing apparel, such as ladies hats and 

40 shoes. 

Having now particularly described and 
ascertained the nature of" my said invert 
tion (as communicated to me by my foreign 
correspondents), and in what manner the 

45 same is to be performed, I declare that 



what I claim is: 

1. *A mono-filament upholstery yarn, 
strand or strip having one convex surface 
and one concave or plane surface and con- 
sisting essentially of vinyhdene chloride 50 
polymer or a co-polymer thereof and 
another polymeria able vinyl compound. 

2. An upholstery yarn, strand, or strip 
according to claim 1, in which the vinyh- 
dene chloride is polymerized conjointly with 55 
one or more of the following compounds : 
vinyl halides. such as vinyl chloride; the 
lower aliphatic esters of vinyl alcohol, such 

as vinyl acetate; the lower aliphatic esters 
of methaoylic and acrylic acids, such as 60 
methyl methacrylate and ethyl acrylate; 
and styrene together with its nuclear substi- 
tuted chlorine derivatives, such as styrene 
and i n eta ehloistyrene. 

ft. An upholstery fabric woven from 65 
yarns, strands or strips according to claim 1 
or 2. 

4. An upholstery fabric according to 
claim 8, in which the fabric is woven with 

all the yarns, strands or strips positioned 70 
with their convex surfaces on the outer sur- 
face of the fabric. 

5. The improved mono-filament uphol- 
stery yarns, strands or strips, and the 
improved upholstery fabric woven there- 75 
from, substantially as hereinbefore des- 
cribed with reference to the accompanying 
drawings. 

Dated ibis 28th day of December, 1943. 

For: A. H. STEVENS, 

STEVENS. L.AXGNER, PABBY 
& BOLUNSOX. 
Chartered Patent Agents. 
5/0, Quality Court. Chancery Lane, 
, London, W.C.2, and at 

p.20. East 41st Street. New York City. 
New York. U.S.A. 
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